in which they completed a number-to-position task every six months. Individual number line 11 placements were fitted to various models, of which a one-anchor power model provided the 12 best fit for many of the placements at a younger age (5-6 years), and a two-anchor power 
an underestimation of large numerals ( Figure 2B ). When the midpoint of a scale is added to 94 the reference points used to make a placement, this cycle of over-and underestimation 95 repeats itself past the midpoint, resulting in a two-cycle model ( Figure 2C ). Whereas the 96 extent to which children's placements for a logarithmic curve can be indexed by a 97 logarithmic model, models of proportional reasoning can be indexed by a power
98
(exponential) function. Although the shape of these models can also be modelled using 99 logarithms (Rouder & Geary, 2014) , as also done in the current study, they will be referred to 100 as power models from here on for the sake of consistency with other studies.
101
There is an on-going discussion between proponents of the logarithmic model and 
124
It has been proposed that the shape of the number line shifts from logarithmic or non-125 cyclic power functions to cyclic representations due to practice or the development of other 126 higher-order skills (Rouder & Geary, 2014) . Rouder and Geary (2014) proposed that the non- showing that older school-age children are more likely to make placements that fit with cyclic 138 power models than younger children who just enrolled in formal education (Barth & The current study aimed to address these limitations. Moreover, although mathematical 173 performance has been associated with number line acuity, little is known about differences in To conclude, although research concerning children's number line estimations has 180 expanded during the past few years, two controversies remain. In the current study, both the These models were applied to data from a longitudinal study in which the 
289
Children were tested in a quiet room inside the school by trained research assistants at 290 times convenient to both the teacher and child. All tests except the CITO Mathematics test
291
were computerised and presented on HP 6550b notebooks. In the current study, only data 292 from the Number-to-position task and the CITO Mathematics test were used. During testing,
293
positive feedback was given to the child about effort, but not performance. After completing 294 all the tasks planned for a session, children were rewarded with a colourful sticker. placements by the child did not exceed r = .30, placements were coded as random, because 303 effect sizes below .30 are considered small (Cohen, 1992 Model fit for each model was evaluated using various cut-off criteria commonly 342 accepted for statistics of model fit, reported in reference point model to a linear model from T5 to T6).
377
In a next step, the non-cyclic power category was removed, and children fitting best category after removal of the non-cyclic power model can be found in Table 2 , and by
384
subtracting the original number of children in each category as presented in Table 1 from the 385 number of children placed in the same category in Table 2 , one can compute the number of T1  T2  T3  T4  T5 without affecting the associations between number line acuity and mathematics achievement.
458
The latter associations were used for hypothesis testing.
459
Next, three hypothesis-testing models were explored, which were all extensions of the Figure 5D ). Fit indices of these models can be 465 found in Table 4 . Of these models, only the fit indices of the full cross-lagged model were 466 acceptable.
467
The full cross-lagged model ( Figure 5D ) demonstrated a better fit than both the Figure 5E , and fit statistics of this 480 model can be found in Table 4 Note. χ 2 = chi square statistic; df = degrees of freedom; χ 2 /df = chi square and degrees of freedom ratio; RMSEA = Root Mean Square Error 
492
Improved cross lagged model. All estimates are standardised coefficients. * p < .05. ** p < .01. *** p < .001.
Discussion

494
In the current study, various models of number line placements were compared across Shifts in the use of reference points, however, were prevalent in our data, confirming 544 the hypothesis that children started using more reference points with increasing age and would say five-and-thirty), which is inconsistent with the order of written numerals. This may 597 make it more difficult for young children to gain insight into the number system, and might
598
explain the large number of children being placed in the random group during kindergarten, 599 leading children to prevail in using less mature placement strategies and skipping the strategy prevalent in children's behaviour (Siegler, 1996) . Regression towards less advanced models,
622
in this framework, may be considered adaptive, or at the very least, can be expected. It can 623 also not be ruled out that children use different strategies simultaneously, specific for each 624 item, and that this reduced the fit of certain models to index children's placements.
625
More support for the notion that models with more reference points are indicative of show that a more specific number of reference points can be associated with mathematics 640 performance, and not only the contrast between linear and pre-linear models.
641
The cross-lagged panel analyses addressing the interrelations between number line 642 acuity and mathematics performance yielded similar conclusions to those in the study by 
